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(54) PRODUCTION METHOD FOR POLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resin with low- 
permittivity and refractive index. * r 
SOLUTION: The production method for a polymer is 
characterized in that a polymer represented by formula 
(1) (wherein I is 1-2; m and n are each an integer of 0-5 
provided m+n>1; X is a direct bond, O, S, CH2, CO, SO 
or S02; R1 to R4 are each H, CH3S, F, CF3,.a 1-10G 
alkyl or a 6-20C aryl; R5 and R6 are each H or a 1-1 0C 
alkyl; and R7 and R8 are each H, CH3, OCH3, F, CF3, 
OCF3, a 1-1 0C alkyl or a 6-20C aryl) and preparedly 
the polymerization in the presence of a metal catalyst is 
reacted with a hydrosilane compound and/or hydrogen 
and then the metal catalyst is removed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 

[ Drawing 1] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the manufacturing method of the polymer which 
consists of norbornene, its derivative, bicyclo[2.2.2] octene, and/or those derivatives. 
It is related with the method of removing the metal catalyst used as a polymerization catalyst, 
and raising heat resistance. . ' .' 

[0002] 

[Description of the Prior ArfJHigh integration, multi-functionalization, and highly-efficient-izing of 
large scale integration circuit (LSI) are being enhanced reflecting progress of ultra-fine processing 
technology. As a result, circuit resistance and the capacitor capacitance (respectively 
henceforth "parasitic resistance" and "parasitic capacitance") between wiring increase, the 
time delay of a signal increases power consumption not only increases, but, and it has become 
a major factor to which the signal speed of a device falls. Therefore, lowering parasitic 
resistance and parasitic capacitance is called for, and as one of solution, by covering the 
circumference of wiring with the interlayer insulation film of a lower dielectric constant, parasitic 
capacitance tends to be lowered and it is going to support improvement in the speed of a 
device. The trial which specifically changes the silicon oxide film used for the conventional 
interlayer insulation film to an organic layer with a smaller dielectric constant is made. 
However, it is required for an interlayer insulation film to have the outstanding heat resistance 
which can bear post processes, such as a film formation process at the time of mounting board 
manufacture, chip connection, pin attachment, with a low dielectric. In the case of this resin, 
heat resistance is insufficient although fluoro-resins, such as polytetrafluoroethylene, are 
known as typical low dielectric organic materials. Although heat-resistant organic materials are 
known, dielectric constants, such as conventional polyimide, an epoxy resin, and silicone resin, 
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are 3.0 to about 4.0, and it cannot be satisfied with the field of a low dielectric of dielectric 
constants. There is a problem that conventional polyimide has the large anisotropy of a 
dielectric constant, and dielectric constants differ in the direction between wiring and the 
direction between wiring layers. Although norbornene system polymer (Macromolecules, 29, 
2755-2763-1996, Macromol.Chem.Phys.200,338-347-1999) is known and it has reported that 
heat resistance is high, The heat resistance and the low dielectric which are needed as an 
interlayer insulation film are not fulfilled. Although norbornene system polymer polymerizes 
conventionally using a metal catalyst, the performance of polymer, especially heat resistance 
may be spoiled [ that the metal catalyst has remained; in the polymer which polymerized and ]. 
[0003]On the other hand, although it is reported by Macromol.Chem.Phys.1 97-3435-3453- 
1996 that the remains catalyst amount in polymer is removable using NaBH 4 , activated 

alumina, and HCIHBr, These methods are not'enough as the heat resistance needed as an 
interlayer insulation film. That is, the actual condition is that the insulating material which 
combines simultaneously heat resistance, and a low dielectric and the isotropy of a dielectric 
constant is not yet found out. The clad plate of optical-communications relations, especially an 
optical waveguide is expected to be a low refractive index and a low double refraction factor. In 
order to maintain a stable property value, it is required for water absorption to be small. 
[0004] « \;,;,, 

[Problem(s) to be Solved by the lnvention]This invention is a manufacturing method of the 
polymer which made removal of the metal catalysteasy, and especially Heat resistance and a 
low dielectric, It is in providing the manufacturing method of the polymer which consists of 
norbornene useful as an insulating material which has<simultaneously low refractility and the 
isotropy (low double refraction factor) of a dielectric constant, its derivative, bicyclo[2.2.2] 
octene, and/or those derivatives. 
[0005] 

[Means for Solving the Problem]This invention, is the polymer which polymerized using a metal 
catalyst, and a hydrosilane compound is made to re.act, It is a manufacturing method of 
polymer removing a metal catalyst, and polymer which polymerized using a metal catalyst 
especially is polymer being polymer which consists ( of norbornene and/or those derivatives. 
[0006] [ 

[Embodiment of the lnvention]This invention is explained in detail. In removing the metal 
catalyst of the polymer which polymerized using the. metal catalyst, artificers newly found out 
the method to which a hydrosilane compound and/or hydrogen are made to react. If the 
method of this invention is the polymer which polymerized using the metal catalyst, it is not 
what is limited especially, A poly norbornene system, a poly (bicyclo[2.2.2] octene) system, 
Although cyclic olefin, such as a poly (3,5-epoxy-1,2,3,6-tetrahydro lid RIKKU acid anhydride) 
system, a poly (maleimide) system, and a poly (maleic anhydride) system, poly (stilbene), 
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polyethylene, polypropylene, polystyrene, polybutadiene, etc. are raised, The polymer of cyclic 
olefin, such as norbornene and/or those derivatives or bicyclo[2.2.2] octene, and/or those 
derivatives, is especially preferred. 

[0007]By carrying out the amount of metal furthermore. contained in polymer to 0.1 or less % of 
the weight, it found out that polymer with highjieatxesistance was obtained. It is 0.01 or less 
% of the weight still more preferably 0.02 or less % of, the weight more preferably. If larger than 
0.1 % of the weight, the performance division heat resistance of polymer will fall. 
[0008]The polymerization of the norbornene performed using said metal catalyst and its 
derivative has a vinyl addition condensation reaction „ for example. The reaction temperature of 
this polymerization is 0-250 **, and is room temperature -150 ** preferably. Reaction pressure 
in particular is not limited but can usually be Carried out by ordinary pressure. Reaction time is 
0.5 to 120 hours, and is usually 0.5 to 48 hours preferably. As a desirable example when using 
a polymerization solvent, Aromatic hydrocarbon, such as benzene, toluene, and xylene, 
acetone, methyl ethyl ketone, Ketone, such as cyclbhexanone and heptanone, 1,2- 
dichloroethane, Halogenated hydrocarbon, such as chloroform and chlorobenzene, 1, 2- 
dimethoxyethane, Diethylene glycol dimethyl e t ther, ir diethylene-glycol ethylmethyl ether, 
Diethylene-glycol diethylether, a tetrahydrofuran, 1 ;3-dioxane, Aprotic polar solvents, such as 
ether, such as 1,4-dioxane, N.N-dimethylformamide, N,N-dimethylacetamide, dimethyl 
sulfoxide, N-methyl-2-pyrrolidone, and sulfolane, etc..,can be mentioned. These organic 
solvents are independent, or two or more sorts can-be mixed and used for them. The metal 
catalyst to be used is the 4th group or the 10th group transition metal catalyst, and usually as 
the example, Cp 2 ZrCI 2 / methyl aluminoxane (MAO), Cp 2 ZrCI 2 / methylisobutyl aluminoxane, 

PdCI 3 /MAO, nickel(acac) 2 /MAO, nickel(acac)yEtAICI 2 , nickel(acac) 2 and2H 2 0/EtAICI 2 , 

nickel(acac) 2 /TiCI 4 , nickel(acac) 2 /BF 3 andEt 2 0, NiCJ 2 (PPh 3 ) 2 /AICI 3> Pd(acac) ^EtAICI , PdCI 2 

(C.H. ON) /EtAICL, PdCL(C ft H_ CN) JT\C\J. the Catalyst system which PdCL(C c H_ CN) 

bo 2 2 2 O O 2 H <, 1 ; » *• v . 2 b b 

3 

2 /BF 3 , and Et 2 0 combined, The allyl Pd ion complex expressed with [(eta -allyl) PdX] (X=BF 4> 
SbF OJ AsF^, PF fil CF o S0 o " ), Although the haif titanodene which has an ether group in the 

b 0 0 o o ~ w *. 

cyclopentadienyl group of CpTiCI 3 and CpTiCI.^, the/half titanocene which has an ester group 
in the cyclopentadienyl group of CpTiCL, etc. can be mentioned, it is not limited to this, the 

o . r - 

concentration of a catalyst usually receives reaction raw materials - 0.01-10-mol % - it is 0.1- 
5-mol % preferably. As for a reaction, it is preferred to carry out under inactive gas in order to 
suppress inactivation of a catalyst. 

[0009]ln this invention, it has heat resistance with especially high poly (alicyclic olefin), and is 
desirable from being a lower dielectric constant. This poly (alicyclic olefin) is obtained by 
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carrying out vinyl addition condensation of the unsaturation group content alicyclic imide 
compound expressed with a general formula ('2) using said metal catalyst. The unsaturation 
group content alicyclic imide compound which; is a^monomer can be obtained by the reaction of 
the aromatic amine compound expressed with the unsaturation group content alicyclic acid 
anhydride expressed with a general formula (3), and a general formula (4). It can also obtain 
by making it react to the aromatic amine compound expressed with a general formula (4) after 
the vinyl addition condensation of the unsaturation group content alicyclic acid anhydride 
expressed with a general formula (3). 
[0010] 

[Formula 2] ■ - < 

(2) 




[001 1]ln a general formula (2), I is an integer with WhiQh 1-2m, n, and o show the integer of 0- 
5, and m+n>=1 is filled. X shows direct coupling or O^S, CH 0 , CO, SO, and SCL. R 1 - R 4 » the 
alkyl group of H, CH 3 , F, CF 3> and the carbon s numb f ers 1-10 - or, Either of the aryl groups of 

5 6 

the carbon numbers 6-20 is shown, and R and R H, or the alkyl group of the carbon numbers 
1-10 is shown, and R 7 and R 8 show either the alkyl group of H, CH 3 , OCH 3 , F, CF 3> OCF 3> 

and the carbon numbers 1-10, or the aryl group of the carbon numbers 6-20. 

[0012] 

[Formula 3] 



R 3 R* 9 




(3) 

b 



[0013]ln a general formula (3), I shows the integer of 1-2. R 1 - R 4 show either the alkyl group 
of H, F, CF 3 , and the carbon numbers 1-10, or.the aryl group of the carbon numbers 6-20, and 

R 5 and R 6 show the alkyl group of H or the carbon numbers 1-10. 

[0014] 

[Formula 4] 

(4) 
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[0015]ln a general formula (4), m, n, and o are integers with which the integer of 0-5 is shown 
and m+n>=1 is filled. X shows direct coupling or 0,.,S, CH 2> CO, SO, and S0 2< R 7 and R 8 
show either the alkyl group of H, CH 3 , OCH 3 , F, CF 3 , OCF 3 , and the carbon numbers 1-10, or 
the aryl group of the carbon numbers 6-20. 

As an example of an acid anhydride used, the bicyclb[2.2.1]hept 5-ene- 2, 3-dicarboxylic 
anhydride, The 2,3-dimethyl- bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxylic anhydride, The 7- 
fluoro-bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxylic anhydride, The 7,7-difluoro-bicyclo[2.2.1]hept 
5-ene- 2, 3-dicarboxylic anhydride, The 5,6-difluoro-bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxylic 
anhydride, 5,6,7,7, the - tetrafluoro bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxylic anhydride, The 
7-trifluoromethyl bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxylic anhydride, The 7,7-bis 
(trifluoromethyl)-bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxylic anhydride, A 5,6-bis 
(trifluoromethyl)-bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxylic anhydride, 5,6,7,7, the - tetrakis 
(trifluoromethyl)-bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxylic anhydride, The 7-methyl-bicyclo 
[2.2.1]hept 5-ene- 2, 3-dicarboxylic anhydride, The**7;7-dimethyl- bicyclo[2.2.1]hept 5-ene- 2, 3- 
dicarboxylic anhydride, The 5,6-dimethyl- bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxylic anhydride, 
The 5,6,7,7-tetramethyl bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxylic anhydride, The 7-ethyl- 
bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxylic anhydride, The 7,7-diethyl- bicyclo[2.2.1]hept 5-ene- 
2, 3-dicarboxylic anhydride, The 5,6-diethyl- bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxylic 
anhydride, The 5,6,7, 7-tetraethyl bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxylic anhydride, The 7- 
cyclohexyl-bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxylic~anhydride, A 7,7-dicyclohexyl bicyclo 
[2.2.1]hept 5-ene- 2, 3-dicarboxylic anhydride, the 7-ph9nyl-bicyclo[2.2.1]hept 5-ene- 2, 3- 
dicarboxylic anhydride, The 7,7-diphenyl-bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxylic anhydride, 
The 7-methyl-7-phenyl-bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxylic anhydride, The 5,6-difluoro- 
7,7-diphenyl-bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxylic anhydride, The 5,6-dimethyl- 7,7- 
diphenyl-bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxylic anhydride, The 5,6-bis(trifluoromethyl)-7,7- 
diphenyl-bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxylic.anhydride, The bicyclo[2.2.2] oct 5-ene- 2, 
3-dicarboxylic anhydride, The bicyclo[2.2.2] oct 5-ene- 2, 3-dicarboxylic anhydride, The 7,8- 
difluoro-bicyclo[2.2.2] oct 5-ene- 2, 3-dicarboxylic anhydride, A 7,7,8,8-tetrafluoro bicyclo[2.2.2] 
oct 5-ene- 2, 3-dicarboxylic anhydride, the 5,6-difluoro-bicyclo[2.2.2] oct 5-ene- 2, 3- 
dicarboxylic anhydride, The 5,6,7, 7,8,8-hexafluoro bicyclo[2.2.2] oct 5-ene- 2, 3-dicarboxylic 
anhydride, The 7,8-bis(trifluoromethyl)-bicyclo[2.2.2] ; oct 5-ene- 2, 3-dicarboxylic anhydride, 
The 7,7,8,8-tetrakis (trifluoromethyl)-bicyclo[2.2.2] oct 5-ene- 2, 3-dicarboxylic anhydride, The 
5,6-bis(trifluoromethyl)-bicyclo[2.2.2] oct 5-ene- 2, 3-dicarboxylic anhydride, The 5,6,7,7,8,8- 
hexakis (trifluoromethyl)-bicyclo[2.2.2] oct 5-ene- 2, 3rdicarboxylic anhydride, The 7,8- 
dimethyl- bicyclo[2.2.2] oct 5-ene- 2, 3-dicarboxylic anhydride, The 7,7,8,8-tetramethyl bicyclo 
[2.2.2] oct 5-ene- 2, 3-dicarboxylic anhydride, A 5,6-dimethyl- bicyclo[2.2.2] oct 5-ene- 2,3- 
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dicarboxylic anhydride, the 5,6,7,7,8,8-hexamethyl bicyclo[2.2.2] oct 5-ene- 2, 3-dicarboxylic 
anhydride, The 7,8-diethyl- bicyclo[2.2.2] oct 5-ene- 2, 3-dicarboxylic anhydride, The 7,7,8,8- 
tetraethyl bicyclo[2.2.2] oct 5-ene- 2, 3-dicarboxylic anhydride, The 5,6-diethyl- bicyclo[2.2.2] 
oct 5-ene- 2, 3-dicarboxylic anhydride, The 5,6,7,7,8,8-hexaethyl-bicyclo[2.2.2] oct 5-ene- 2, 3- 
dicarboxylic anhydride, The 7,8-dicyclohexyl bicyclo[2;2.2] oct 5-ene- 2, 3-dicarboxylic 
anhydride, The 7,8-diphenyl-bicyclo[2.2.2] oct 5-ene- 2, 3-dicarboxylic anhydride, The 5,6- 
difluoro-7,8-diphenyl-bicyclo[2.2.2] oct 5-ene- 2, 3-dicarboxylic anhydride, The 5,6-dimethyl- 
7,8-diphenyl-bicyclo[2.2.2] oct 5-ene- 2, 3-dicarboxylic anhydride, Although the 5,6-bis 
(trifluoromethyl)-7,8-diphenyl-bicyclo[2.2.2] oct 5-ehe- 2, 3-dicarboxylic anhydride, etc. can be 
mentioned, it is not limited to this. As an unsaturation group content acid anhydride to be used, 
it is preferred that a configuration of an acid anhydride part is an exo-object. 



* f t: • / 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A manufacturing method of polymer being the polymer which polymerized using a 
metal catalyst, making a hydrosilane compound and/or hydrogen react, and removing a metal 
catalyst. 

[Claim 2]The polymer according to claim 1, wherein the amount of metal contained in polymer 
after making a hydrosilane compound and/or hydrogen react is 0.1 or less % of the weight. 
[Claim 3]The polymer according to claim 1, wherein polymer which polymerized using a metal 
catalyst is polymer which consists of norbornene and/or its derivative. 

[Claim 4]A poly (alicyclic olefin) constituent, wherein the polymer according to claim 1 includes 
a repeating unit of structure expressed with a general formula (1). 
[Formula 1] 




(In a general formula (1), I is an integer with which 1-2m, n, and o show the integer of 0-5, and 
m+n>=1 is filled.) X shows direct coupling or O, S, CH 2 , CO, SO, and S0 2 . R 1 - R 4 - the alkyl 
group of H, CH 3 , F, CF 3 , and the carbon numbers 1-10 - or, Either of the aryl groups of the 

1 a 
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carbon numbers 6-20 is shown, and R 5 and R 6 H. 'or the alkyl group of the carbon numbers 1- 
10 is shown, and R 7 and R 8 show either the alkyl group of H, CH 3 , OCH 3 , F, CF 3 , OCF 3 , and 

the carbon numbers 1-10, or the aryl group of the carbon numbers 6-20. 

[Claim 5]A poly (alicyclic olefin) constituent, wherein weight average molecular weight of the 

polymer according to claim 3 is 500-5 million. 

[Claim 6]R 7 of the polymer according to clairrr3, a poly (alicyclic olefin) constituent, wherein at 
least one of the R 8 is CFg. 



[Translation done.] 
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7)Abstract: 

ROBLEM TO BE SOLVED: To provide a resin with low-permittivity and 
fractive index. 

DLUTION: The production method for a polymer is characterized in that 
polymer represented by formula (1) (wherein I is 1-2; hn and n are each 
i integer of 0-5 provided m+n>1; X is a direct bond, O, S. CH2. CO, SO 
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H,, F, CF,, OCFi, 0©7;l/*;l/. 
gt, L < «, tfm 6 ~ 2 0 ©7 >J -;V8©l/^ftfr* 

^500-50000 0 0T*^Sdi:^©i:-rS^y 40 
DIM6] «««3E«©#yv-©R\ r'©'>£ 

<t«,io^cF 5 TS§ci:^®i:-r5^y cms 

C»W©gMBaBiifl] 
[00 0 1] 

©8HW*. £->*n[2. 2. 2]**ry*J:tf/*fe 

tt^-n 6 omt^gfts * y ^-©■MD&tticPB-r * 

fcOTi&D, a^A^fcLTffl^fc^ttfcfcfciU 50 



^2002-284812 

' " 2 

[0 0 0 2] 

m&vt&m xmmmmm a s i ) «, ^m&ni 
atB©jt*«Ei«LT.»iiafl^ ffittftgft 

iaifflitesjsttt. fiss!Sttfcfct,tu, m%Mfcm&m<D 

#$mm(DMmmit3. o~4. oggT-&o, (gum 
tt©ffi-psuE-e**v\ tit. ®&<oxv>(* nmm 

Uv- (Macromolecules, 29, 2755-2763, 1996, Macromo 
1 . Chem. Phys. 200, 338-347, 1 999) tfft] 5 ftT 43 0 , 

16.0 0 3] —73, Macromo 1. Chem. Phys. 197. 3435-345 
3.1 1996T*tt, NaBH<, Sft7;V5-?-, H C 1 , H B 

^skWftsnTv*^ cne>©73}4T-«, inst&s 

[0,0 0 4] 

[^*^L<fc5trSI8®] *»Wtt, ^MMiK© 



3 

tf /s rc » *n 6 v>mm#fr e * s # y v-oajs^a 

[000 5] 

ass*. ft«iwi*»*r*ct*w«fc , r«*yv 
e * * # y v-t-s § z t zm$L 1 1 % # y V-T- 

[0006] 

5. «W#6tt, &Rtt«t*ffl^TS^Lfc#y v-© 

ttti\ »teH«*ti5t.©Tfttft<x #yy/b#;i/*v 
^ a?y (e**a[2. 2. 2~\*?7-» *y 

(3. 5-x#*S/-l. 2, 3. 6— f h^t K07 

*y #y (TW5K) #y 

[2. 2. 2i^-^7 i vfe < fct;/$/-c(i j en^©gi#^ 

1^7 W >©a^#^»s U\ 
[0007] $et^yv-tfi(c-§-$ti5^sfi^o. 
i nm°mTiL-? z c tr\ mcMttfrttfy 
ensct^v^cbfco <to»$L<tio. 02Sfi 

%«T, £ 5fc»S L<(iO. 0 1 fifi%ttTT?*S. 
0. lliffi%<fc>?*t^ #yv-©ttlltfc9t)t*» 
»tt*HKTLTL*5. 

[0 0 0 8] tWEfflWWttfflv^Tfftoti*/;!/*^* 
yfc<fctf*©g§SS#©g£«, flO*«& t£-/1/ttinfi£ 
K fStffc S . C ©fi-&©SfSrgg« , 0 - 2 5 0 1 

fc, E£gn& ilR 0. 5-1 2 0B*Wn?*»), ff 

$b<(io. 5-4 8^ki?^5o msmmzm^m 

U>^©^§8$Hb7j<3iS& 7-fehX *?-/l/x^;l/^ 

ym<o^uffy\tmt7mm. i. 2-s^f+v'x* 

vyj 3-;l/xf-;l/^f-;l/x-r;k S^xf-l/^y P 
-/U^x^/i/x-x/K fh7tKn77>, 1, 3- 
i?**yy. l. 4-^**-9-V^©x— r;V^, N, 
N-s>**7MW.l»75 N, N-^f-;l/7-feh7 



(3) r 1#gfl2 0 02-28 4 8 1 2 

4 

■5f% V^f->I/X>U**3/F, N-^^V-2-eny 

mmmt. mn, ^m^^xm\ omm^mtm 

T*&9> *©ft*MtLTtt, Cp.ZrCh/^W/V? 
y+^V (MAO), Cp 2 ZrCh/^^WV^U7;l/5y 
PdCh /MAO, Ni(acac) 2 /MAO, Ni(acac) 2 /EtAlCl 
ix Ni(acac) 2 '2H»0/EtAlCh, NiCacacWTiCh, NiCaca 
10 c)» : /BF> ■ Et: 0, Nidi (PPlu ) 2 /AlCh , Pd(acac) 2 /EtAlCl 
i, "PdCh (Ce Hs CN) 2 /EtAlCh , PdCh (C. Hs CN) 2 /TICK , P 
dCh (C It CN) 2 /BF, • Et 2 0(DMfr£t> : &rctm&. [( tj ' - 
allyDPdX] (X=BF4 . SbF. , AsFe , PFe , CFj S0 j ' 
7»)M&4*yWts CpTiCh, CpTiCh©^^n-?>^ 
i;xx;l/SJuX— f;US^WT5/N-7^^y-by> Cp 
TiCh ©->^ n^yZitjL-jimic^XTJlMttt %> 

>^7i-2 /•tymzmifzzt.tf-ezztfctiimz. 

o.,.b i~i otr;i/%, ff$L<«> o.. i-5t;i/% 
20 %^S 0 SJS{i^©^S^aJ^5fc:i6, 

'3@r|T-eff5©36^»*uv\ 
[opo9] *«wtefev^r, »fc, #y (fii^st^-b 

, *£ftsu\ c:cD>Ky mm^uy^y) -is 
sc,(2) -easn*^^is^ffi«Ea-<5Ffbd» 

•3f#?»n§. t/v-Tfes^ftBis^jiiffla^sF 

^J<!fei:-ias ( 4 ) T-S^n53f §K7 5 yft&to 
30 ©g(Ste**)»SC4:«<-e**. Sfc, -Htta (3) T' 
iHlS^fiSftS^fli3SISI^R7j<%©lfx;H»tipa^ 

^{t; (4) if««n*»»«75>fb^«fcS 




40 TO 0 1 1] -Q& (2) tc^T, Uil~2, m, 
n, o{iO~5©gf![^U m+n^ l£iiS§fc-fg& 
T-^^o XliES^ $7c{±0, S, CH 2 , CO, 
SOv S0 2 ^-To R'-R'ttH, C Hs, F x C 

f 3 i > 'mm®. i~io ©7;i/+;i/s*> t < it, mm®. 6 

~2 0©7U-/U«©^rn*»*SU r\ r*«h, 
f fetiKlga l - 1 0<D7;U*>l/g£^U R\ R' 

#;'gh,, och>, f, cf 5> ocf 2 , ^mai- 

I" 0 <D7 )\s*)Vm*> L < {4, fcftm. 6 - 2 0 <D7 y 
S©^1* ttfrfcjjVf , ) 
50 [0 0 12] 
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[ft: 3 3 




[0 0 1 3] HRS (3) icts^T. Hi 1-2 OSS 
*mir 0 R'~R 4 «H, CF,, t&fgSl-lOO 
L < tt, . KiUS 6 ~ 2 0 <D7 U -;l/SOV> 

■rn^^u r\ r*«h, $fctt^ai~io© 

[00 14] 
[ffc4] 




[0 0 1 5] (4) IZ^X. nu n. ot±0~ 

5<DSI8£^U m+n^l^jifcfSia-CfeS. Xtt 
E&SS3\ gfcfiO, S. CH:, CO, SO, S0 2 £ 
^fo R\ R'tiH.. CH», OCH^ F, CF 3 , O 

cf,, ^&i~i oo7;i/*;i/gfeL<tt, mm®. 
m^znzmimmpmftmtLTis., \z~y?u [2. 

2. 1] '\7>-5— X>-2, 3-^£/l/#>&&t7j< 
2. 3 -S>* *■;!/- fcS^n [2. 2. 1] *V/h 
-5 -x>- 2, Z-Vi3fr#yWmfc!fa. 7-7)1* 
n-£i/?u [2. 2. 1] ^/h-5-xy-2, 3 
-^#;l/#>^&7.M!&k 7, 7-^7/l/*P-£v"7P 
[2. 2. 1] '\7 , h-5-X^-2, 3—Z?t>jV#y 
ttJ&Mfc. 5, 6-^7A/*P-eS/*P [2. 2. 
1] ^7"h- 5-x>-2, 3 -^/l/tf^&ftfcMfcl, 
5, 6, 7, 7. — rh77/l/*P-eS/?P [2. 
2. 1] '\7 P h-5-xy-2. 3-^/l/tf>8HSS7j< 
tl> 7 -H;7;l/*n;>< e$/*n [2. 2. 1] 
^7h-5-X^-2, 3-S>*;l/#l>B«lllzMk 7, 
7-fcTX (hU 771^*^/1/) -Mi/^u [2. 2. 
1] -\7h-5-xy-2, Z-*Ji]}\,i£ymtom, 

5, 6-ex (bU7Mp^f/v) -tr$/^o [2. 
2. l] 'N7h-5-x^/-2, 3-^**;l/#>i?^zk 
Vb, 5. 6, 7, 7, — rh5*X (h';7;W-P^ 
;W -fcT~>*P [2. 2. 1] 'V7>-5-xy-2, 
3-^*;^yil*i, 7-^;l/-fcr^n [2. 
2. 1] ^7h-5-x>-2, 3-i?*fl#ymm7k 
7. 7->>*^/l/-l£->^p [2. 2. l] 'Y/h 
-5-x>-2, 3-^*;1/^^SHStK^ 5. 6—7 
*f-;l/-e*>*p [2. 2.1] ^7h-5-xy- 
2. 3-^£/I/#:/&&7M^ 5. 6, 7. 7— 
^^P-t^p [2. 2. l] ^7h-5-xy- 
2. 3-^A;l/^y®^|7jc^ 7-x^;l/-lfi/^D 
[2. 2. 1] ^7h-5-x^-2, 3— 7#7l/#:/ 



(4) V ftfflZO 0 2-2 8 4 8 1 2 

J .. !'. .. -6 

mmim. 7, 7-yx^;i/-tr->^n [2. 2. 1] 

>\Vh-5-xy-2. 3— ^A;V^>KMtJ<^ 5, 
.6:-^*xf-;l/-e^n [2. 2. 1] ^7h-5-x 
V.f-2, 3-^#;W?>^&7J<$k 5. 6, 7, 7— r 
Y.fx.=f-)V-Mi/^u [2. 2. 1] ^\7h-5-xy 
-2, 3-^*;l/^y^7Kfe, 7-v'*D's*$/;l,- 
e$/*p [2. 2. 1] s\7*h-5-3Ly-2, 3-i? 
fyptfS'lMi&Mfc 7, 7-^^^n^i/;l/-kTi/^ 
n [2. 2. l] '\7h-5-x>-2, 3—7#;l/# 
10 >&&l7j<!&k 7-7xx;l/-ei/^D [2. 2. 1] 'N 
7h-5-xy-2, 3-^**;l/j}?y^7k^ 7. 7 
-^7i-^-lf^D [2. 2. 1] ^\7>-5-x 
. • y- 2.3- S7*7l/# >M&fcl<$k 7 - * 7^l>- 7-7 
Ixrtz-ifv'^n [2. 2. l] -N7h-5-x>- 
; 2,: 3— 5. 6-: ! S7)V*U- 

7, '7— 77xx;l/-£$/*p [2. 2. 1] 'Y7>- 

3-5?*;l/^^IBS7jcfe; 5. 6-^ 
#-)^-7, 7-^7xx;l/-e->^n [2. 2. 1 ] *n 
7 > K-5-x>-2. 3 -v^l/tfv&MzM&K 5. 6 
20 -kTX (hU7;l/*Dp(^l/) -7, 7-v ? 7xX;l/- 
£i>7P [2. 2. 1] ^\7h-5-xy-2, 3—7 
i3)^ymk7^ fcTv^P [2. 2. 2] 
-x>-2, 2-V*)\s*yWm*M. Zi/?u [2. 

2. 2] h-5-X>'-2, 3-^A;l/^>^7K 
& 7, 8—777l/*P-fcT~7*P [2. 2. 2] 
h T 5-X>-2. 3— 7£7l>#y&&7.k$K 7. 7. 
8, 1 '8-xhv77l/^D-lf->^n [2. 2. 2] 
F--5-XV-2. 3-^*;V^^^7j<^ 5, 6- 
^7;V*n-krs^a [2. 2. 2] **K-5-x;/ 
30 ^2.. 3 -^A;V^>itil7j<^ 5. 6. 7. 7. 8. 
8-^+-9-7;^o-lf^^a [2. 2. 2] **h- 
3-^*;U^>^7k^ 7. 8-£7> 
(hU77l/*o^^;l/) -kTi/^o [2. 2. 2]** 
h-7t.5-xy-2. 3-i/**;l/^^®^7j<^x 7, 7. 

8, ;'8-fh7*x (h'J7/l/*p**/l/) -Zi/tu 
[2. 2. 2] t^h-5-x>-2, 3-^i3)V^y 

ii7j<^ 5, 6-lf7s (hU7;l/*P^^;l/) -\Zi/ 

*P [2. 2. 2] **h-5-x>-2, 3-">**/l/ 

#^S^7j<!fe, 5, 6. 7, 7. 8. 8 .+17-** 

40 (Ky7;l/*P*?-;l/) -lf->^P [2. 2. 2] 

H-5-XV-2, 3-^7l/^>^7k^ 7. 8- 
v/V^;I/-t:^^P [2. 2. 2] *^h-5-X>- 
2.f 3-^A;l/^^K^7k?&, 7, 7, 8, 8-fh7 
^^;U-lf'>^P [2. 2. 2] 

2.-3-^*;l/4?>'^7k^ 5, 6-y^^;V-lfi/ 

*P [2. 2. 2] ^^h-5-X>-2, 3-^*71/ 
#^S*7k^ 5. 6. 7. 7, 8, 8-^+-9-^^7U 
-l£i/^P [2. 2. 2] *th-5-±y-2, 3- 
^l/Jpy^Tk^ 7, 8-^x^;l/-tre/^7P 
50 ti.,2. 2] *^h-5-x>-2, 3-^*7^^ 
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BM&Mfc- 7. 7. 8, 8— rh7Xf/l/-e^n 

[2. 2. 2] **h-5-xy-2. 3— >'*;I/3K> 
tttoMftk 5, 6-^x^;l/-e^^D [2. 2. 2] 

6, 7, 7, 8, 8-^-9-xf-;l/-fcTi/^D [2. 

2. 2] ^h-5-xy-2. 3-v?#;i/#yKat7j< 

7, 8-is~>?U'\*i'}]/-\£i/tru [2. 2. 
2] **h-5-xy-2.' 3-$>*;M?yBMI»Mik 

7. 8-S^7x-/U-U^n [2. 2. 2] **h- 

5- xy-2, 3-5>*/P#yB*&M4K'5, 6-5/7 
;U*a-7, 8-^7xx;U-e^n [2. 2. 2] 
**h-5-xy-2. 3-s^*;i/#>Wfek», 5, 

6- 3>**7l/-7, 8-^7xX;l/-e*>^U [2. 

2. 2] ^h-5-XV-2, 3-^*;V#>WR* 
ft 5. 6-ex (hU7/l/*n**;W -7. 8-5? 
7xX;1/-et>*D [2. 2. 2] sj-*h-5-xy- 
2. 3-y*/l/*V«U*i, «*¥tf«Cfctf-?£S 

[0 0 16] fflV*Sft*»M73yfca*0JMM!i: 
LTtt, 2-hV7JU*u*f-fr7-V>s 3-HJ7 
;l/*o*f-/t/7xy y, 4 - h y 7;U*a^;V7x>; 
y, 2. 3 -ex ihV7At*u*W) 
2, 4 -ex (h'J7;^n^f;W 2, 5 

-ex (hU7;i/^-a^^;i/) 7-yy, 2. 6-ex 
(hU7;i/*n^%) 7-'Jx 3. 4-ex (h'J 

7;l/*o*^/l/) 7-yy, 3. 5 -ex (hU7>M- 
n**;W 7xyy % 2. 4. 6-HJx (hy7/V* 
n*f-/W 7xyy, 2, 3, 4. 5, 6-^y**x 
(.hV7fr*u*?-)V) 7-UV, 2-7;l/*n-3- 

MJ7;i/*n7xyy, 2-7/i/*n-4-HJ7;W- 

07- 'J^ 2-7;l/*n-5-hy7;l/*a7— y 
y, 3-7MD-4-FIJ7MD7-UX 3-7 
;l'ta-5-h'J7MD7xijy > 2-^f-;V-3- 
MJ7/v*n7— yy, 2-^f^-4-h'j7Ma 
7xyy, 2-^f;I/-5-HJ7Mo7x';x 3 
-^f-;i/-4-hy7;l/*n7xyx 3-p«f-;V-5 
-MJ7WD7xU^ 2-7ix;l/-3-hU7;V 
tD7-'jy, 2-7ix;V-4-h'J7;l/td7- , J 
X 2-7i-;l/-5-hy7;l/^n7-yy, 3-7 
I-/1/-4-HU7WD7XIJX 3-7xx;l/-5 
-hy7;l>*a7-yy, 2- (3-hy7;U*o*^ 
;l/7xx;l/) 7— y y x 3- (3-* >J 7;l/*n**-7l/ 
7iC5) 7-yy % 4- O-h'^Mn^f;^ 
x^;l/) 7-'JX 2-[3, 4-ex (h>;7;l/*n 

7x-;l/]7xyy, 3-[3. 4-ex (h'J 
7/V*a*^/i/) 7i-;H7-'J^ 4 -[3, 4-e 

X (b'J7Wn^f/l/) 7i-iV]7xiJX 2- 
[2, 4-ex (h'J7;^D^f;W 7i/^>]7- 



(5) $#192 0 0 2-2 8 4 8 1 2 
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3-[2. 4-ex (hy7;l/^D^f-;l/) 7x 
7*^]7X»Jy % 4-[2. 4-ex (h'J7MD^ 

7x7+i/]7xyx 2-[3, 4-ex (by 
7;W-o*?-;l/) 7x7+5/]7xyy, 3 -[3. 4- 

(h';7/U*o 7xy*5/]7xyy, 4 
-[3. 4-ex (h 'J 7;l/*a 7xy*i>]7 
xyy, 2-[3, 5-ex (hy7;U*n^^;l/) 7 
x>*y]7xy> > 3— C3, 5-ex (hy7;P*n 
7i/^>]7xvy, 4 -[3. 5-ex (h 
10 *)7fr*u*1-Ad 7j.;*i/)7-V>, 2, 4-e 
xC3, 5-ex (hy7;l/*o^^;l/) 7x/^>]7 

iyy, 2. 3-ex[3, 5-ex (hy7;i/*n* 
#/W 7x/*->]7xy> % 2. 6-ex[3. 5-e 
Xt'(>y7;l/*n^^;l/) 7xy*y]7xyy x 3. 

4^ex[3. 5-ex (hV7)i*n*?-)i) 7x7 
#]7xyx 3. 5-ex[3, 5-ex (vv7jv 

t^^-M 7i/^>]7-'JX 2, 4, 6-h'J 
Xf3. 5-ex (>'J7;^o^f/I/) 7x/+">]7 

x0.x 2-7;M-a-4-[3, 5-ex (hy7;l/ 
20 7x7*V37xyx 3-7;l/*n-4 

-C3, 5-ex (hy7;U*a*?-;l/) 7i/+i/]7 

-yx 2. 5-^7;i/^-o-4-[3, 5-ex (h 

'J7;WD>f;l/) 7x7*S/|7xyy, 2, 6- i? 
7;l/^0-4-[3. 5-ex (h'J 7)\>*U*1-))s) 

7iy^»7-yy > 3, 5-y*7;i/*D-4-[3, 

5-ex (h'J7;l'to^f;l/) 7x/^>]7->; 
y,4 .2 - h y 7;l/#n * 4 - [ 3 . 5-ex Ch 
9'7;l/*n^f;l/) 7xy^>]7-'JX 3-h'J7 
MtDtf-/b-4-[3, 5-ex (hy7;i/*a^^ 
30 M.7x/^]7xijx 2, 5-ex (I*y7;l/* 

D^'^V) -4-C3, 5-ex (.hV7)l*n** 
;U) ! f7x74 t 5/]7xyx 2. 6-ex (H;7;V* 
P^f-yl/) -4-[3, 5-ex (h'J7;l/^P^f- 

;l|)^7x7*i/]7xyy > 3, 5-ex aV7)i>* 

-4-[3, 5-ex (M>7;W-n*f- 
;W?i7x7*y]7xyx 2-[3. 5-ex (HJ7 
^a^/l/) ^y^;l/]7xy y % 3 -[3, 5-ex 
(hV7)\<*u*?-)l>) <WAA7-V>s 4 -[3. 

5-ex ay7;i/*n*?vi/) ^ve;;i/]7xyy v 

40 2 . 4-eX[3, 5-ex (.hV7>V*U**>V) t 

y>yVi>]7xyy, 2, 6-ex[3, 5-ex (h>;7 
;Wa^f;l/) ^yi?;W7-'J^ 3. 5-ex[3. 
5,-iex (hy7;I/*n*^;l/) ^y^V]7-'jy, 

2V J S "4, 6-hyx[3, 5-ex (hy7;^a^^ 
;'0;^y5?;l/]7xyy, 2-7;l/^a-4 -[3. 5- 
e X~( hiJ7/Vtn^ =f-)V) ly*?)V\ 7-'JV, 3 - 
7;l/^a-4-[3, 5-ex 7)\**U**f-)V) 
^M7s 'Jy> 2. 5— y7;l/*n-4-[3. 5 

-ex (hy7;i/*o^^;i/) ^y-y;i/)7-yy, 
50 2?,c6-i?7/U*n-4-[3, 5-ex (hy7;v* 



9 

u ^y'JAAT-W, 3. 5— 77/1/*p- 
4 -[3, 5 -ex (MJ7/1/*D <V*JM7 

->jy, 2-hU7;i/*p^f-;i/-4-[3. 5 -ex 
( h y ^yj?;W7-u x 3 - h y 

7/l/*n*f7l/-4-[3, 5-ex (hU7;I/*n>c 
?-;l>) ^ V S?;W 7- U X 2 , 5 - ex ( HJ 7;M" 
d**-/W -4-[3. 5-tTX (hU7;U*P^f- 
;l/)^>^]7^'jy, 2, 6-kTX (HU7;l/^n 

-4-C3. 5-trx (h<;7;i/*n^^i/) 

*y$W]7-yy, 3, 5 -ex (h»J7>U*n**- 

-4-[3, 5-ex (h'J7;I/*P^^W 
^/W7-'JX 2 -[3. 5 -ex (hy7/l/*P^f L 
/W W^/W7-U>, 3-[3, 5-ex (h'J7 
;l/*D^^;l/) ^^;l/]7-UX 4 -[3, 5-e 
x (HJ7;M-n*?7W ^y x /^;H7~yx 2, 

4- ex[3. 5 -ex (hU7;i/^-p^^;P) 
w;i/]7-y^ 2, 6-ex[3, 5-ex (h>;7;u 

*n>t^/l/) '<y^;H7- l JX 3. 5-ex[3. 

5- ex (bV7)V*B**/V) ^ , /'T/I/]7-U 
2. 4. 6-hUX[3. 5-ex (h'J7/WD 

^^;H7^'JX 2-7;l/*n-4- 
[3. 5-ex (h>J7;l/*p^^;i/) ^x/V;l/]7- 

3-7/l>*P-4-[3. 5-ex(hU7;l/* 

p*^;l>) ^^;W7-'J>, 2. 5— 77;V*p 
-4-[3. 5-ex (j>y7;i/*n**-;W 

;l/]7-'JX 2, 6— 77;l/#P-4-[3. 5-ex 
(f'J7;Wa^f-;W ^v^/V]7-';y, 3. 5 
--77/M-P-4-C3, 5-ex (hy7;l/*P^^ 
)l) *>*MM 7-V>, 2 - h y 7;1/#p ^ 

4- [3. 5-ex (.bVyfrlrutW) -O'/VfH 
7-UX 3-l*y7/l/*n*f7l/-4-[3, 5-e 
X (hy7;l/*P^^;l/) ^y^;H7-UX 2, 

5- ex (hy7;i/*P*^/i/) -4-[3, 5-ex 

( h "J 7;Wa^f ;W ^>^;W7-y X 2. 6 
-ex (HJ7;i'*p*^/i') -4-[3. 5-ex 
(VU7;l/to^f;W ^vV^;W7-y y, 3. 5 

-ex (hU7/i/*p*?-/i>) -4-[3. 5-ex 
(hy7;l/*p^^;W ^y^;W7-'JX 2- 
[3, 5-ex (hU7;P*p^^;l/) 7i-;W]7 
-uy, 3-[3. 5-ex (hy7;i/*p^^) 7 

i-;l/f-^-]7~y>, 4-[3. 5-ex (MJ7/1/* 
P*^!/) 7i-/W]7-'J>, 2, 4-ex[3, 
5-ex (h'J7;Wo^f;W 7x-/l/**]7-y 
X 2. 6-ex[3, 5-ex (hy7/b*a^f- 

;W 7i-/vft]7-yv, 3. 5-ex[3. 5-e 
x (hy7;i/*p*^;P) 7i-;W]7-ijy, 

2, 4, 6-h'JX[3, 5-ex (hy7/l/*P;*^ 
7i-;W]7-'jy, 2-7;V*p-4-[3-, 
5-ex (hy7;l/*P*?-;l/) 7xs/V**]7-y 

X 3-7;l/*D-4-[3, 5-ex (hU7Wn 
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*f;W 7x-iVf*]7rUX 2, 5—77;l/*P 
n -i4-C3, 5-ex (hV7;l/*D^f;l/) 7x^;P 
^*]7-'jy, 2, 6-y7;l/*P-4-[3. 5-e 

x (h'J7;i/*p*?-;i/) 7i=*f*]7-«Jy, 

3i' 5— 77/l/*P-4-[3. 5-ex (hU7/l/* 

p^t/) 7i-;W)7-'JX 2-hy7;i/^p 
^¥;l/-4-[3, 5-ex (h';7;l/^-p^^;l/) 7 

[3,. 5-ex (hU7;l/*p^^;W 7x-yb^]7 
10 i'J7, 2, 5-ex (h'J7;Vtn^f;W -4- 
1 3,, ' 5 - ex ( h y 7;l>* p ^ 7 x 7 
kyx 2, 6-ex 0*y7;t/*p -4- 
t'3.;5-ex (bV7)l*n**M 7xn;l^*]7 
;'J'X 3, 5-ex (Vy7;l/*n**;W -4- 
[3. 5-ex Chy7;l/*n/f-;W 7i-;W]7 

~yx 2-[3, 5-ex (hy7/i/*p^;i') 7 

i±;l/7s;l/7-r^;l/]7^U X 3-[3, 5-ex (h 
y 7;l/* p * 7 x n;VX;l/7 ■< 7-UX 
'1*^3, 5-ex Chy7/l/*P*f7W 7x-;l/X 

20 ;V7-r-;v]7-yy v 2, 4-ex[3, 5-ex (h 
y7;l/*P*?-/l/) 7i-;l/7;l/7^-;W7-'JX 
2,,6-ex[3, 5-ex (h'J7;V*P^^;l/) 7 
x£)l/X;V7w^;l/]7-y>> 3, 5-ex[3, 5- 
ex (hy7;l/*p* *-;!/) 7x-;UX;l/7^-;l/]7 
^>)x 2. 4, 6-fux[3. 5-ex (h;7;v 
3-M 7x^;Vx;V7-r-;l/]7-y X 2-7 
■;^p-4-C3. 5-ex (hy7JM-n*f-;W 7 

x2i)l/X;V7-f-;l/]7-yX 3-7;l/^"P-4- 
fe"'5-ex (h'U7Mn>tf;l/) 7x~;l/X;l/7 
30 <ri-;l/]7-yx 2, 5-v ? 7;V^P-4-[3, 5- 
ex . X b y 7/1/* p * 7 x ^;l/X;l/7 7 
i'jy, 2. 6—77;V^P-4-[3, 5-ex(h 
y a * f-iV) 7 x r.;l/X;l/7 -f 7- U 
3,^.5— 77/l/*P-4-[3, 5-ex (hy7;W- 

p*>>W 7i-;vx/V7-f-;W7-UX 2->y 
7/b*p**-/l/-4-[3, 5-ex (h'J7/l/*P* 
=f-)V) 7x^;l/X;V7Y-;l/]7^yx 3-h'J7;l/ 
#p^;l/-4-[3, 5-ex (bVyjltayif- 
;Wi7i-/l'7v;V7-( , ^;V]7-V^ 2, 5-ex 
40 (Ky7;i/*p -4 -[3, 5-ex ay 7 

;l/^-a^^-;l/) 7x^;l/X;V7-f-;l/]7-'J X 2, 

e-f.ex (hy7;i/^-p^^;v) -4-[3,. 5-ex 

C( F y 7 ;U*n * 7 x ^;1/X;b7 w 7^ y 
Xt3. 5-ex (hy7;u*p^f L ;i/) -4-[3. 
5-ex (hy7;l/^-P^f-;l/) 7xr:rt/X;l/7-fr: 

;W7-yx 2-[3, 5-ex (hy7;i/jj-P>t i ? L 

;l')i;7x-;l/X;l/*-;l/]7-yx 3 -[3, 5-ex 
,( h y 7;l/^-p ^ 7 x-;VX;l/*^;V] 7- y 
^\4-[3. 5-ex (bV7)]/*u*3-;V) 7x- 

so /t/x;v*-;W7-yx 2, 4 -ex [3, 5-ex 
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( h y 7;l>;*o * *)V) 7i-/l/7;l/*-;W 7- y 
X 2. 6-ex[3. 5-ex (h<J7;l/^-n^f- 
/W 7i-/W^-;l/]7x'jy, 3, 5-ex[3, 
5-ex (hy7;i/*n 7i-/W;l'*-;W 

2. 4. 6-HJX[3. 5~ex (h'J7 

;l/^-D^^;l/) 7x-;l/X;i/*-;W7-U^ 2-7 
;W-n-4-[3,. 5-ex (hU7;b*D^^;I/) 7 
x X/l/X;l/*x;l/] 3 - 7>l*u - 4 - [ 3 , 

5 -ex (h'J7/l/*D;*?-rt/) 7x-/W;V*-;W 

2, 5— 77;l/*o-4-[3, 5-ex 10 
( h U 7/1/*p ^ 7 xx;i/X;l/*x;i/] 7- U 
X 2. 6-^7^*n-4-[3. 5-ex (h«;7 
to*u**jV) 7i-;PX;V*-;V]7-yx 3. 5 

-y7/l/^P-4-[3. 5 -ex (hy7;^n^f- 
7x-;l/7/I/fc/i,]7-yy, 2-h'J7;l/*a 
^;W-4-[3, 5-ex (h'J7;l/*n^^-;l/) 7 
x-;l/7>;l/*-;l/]7-UX 3- h 'J 7/l/*P*^;l/ 
-4-C3, 5-ex d>y7;V*o*7^]/) 7x-;V 

xvi/*-/i/)7-yx 2, 5 -ex (hj 7;i>*p* 

-4-[3. 5-ex (bV7)l*u*?-M 7 20 
i-;W;l/*;;I/]7-'JX 2. 6-ex (h'J7;l/ 
*n -4-[3, 5-ex (MJ7;1/*p*^ 

;W 7x-;VX;U*-;W7-yy> 3, 5-ex O 
•;7;i/*a^^;i/) -4 -[3. 5-ex (hU7;t/* 
o*^/l/) 7x-;l/X;I/*-;l/]7-yx l^tfs 

[0 0 1 7 3 $fc, •*»W<0^fiaS^J!i38KW > .5 K 

COO l 8] W_k©«fc3fcS£EJSfc:<fcD, MI2-)SS 

(D -c**nsii»)igLiiiffi*^rr*#y obhsc 30 
nfe^y (a§sa*U7-fy) *#y-7-»«i:U <: 

tite e Hp ^ftfctofcttTfc J: tf /S fcttzk*»B 

So cft£ii>rcED6fc<i:i:T?, &mfm*#v*- 

y ti, y rt/S-^zkfgtf $A<* ft* ©T% 

[0 0 19] *^T*fflV^»SLV^t Kuv^yfl:^ 40 

x^;l/jt^;Vi/5X •>7f;l/7i-;V">7X 1, 
1, 3, 3, — rh^^^/l/^a+lfX hyxh* 

•>7X h'J* b^v^X 2. 4. 6. 8-fh7 
* i/ 5 a =r K 5 5" p X / vf K a x V ->;l/-fe 

x^*-y>n^fetf5ft5^tne.tcpi^^ft*v\ 
y v-tc h ho xtiM** * /* fct± 
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s?x*;l/x— r;K **7-;k x* 
7-;K W7urtS-/U s t e r t-7*7-;k 7* 
p euy^y a-;i/^e/^^;vx-x;K **-;W:;i/y 
/i/Tt 7neby^y3-;l/^E7^^;l/7-b7 1 -h, St 
Kx^/l/, ?L®xf-;K fi'n^t/x 2-^7* 
7X ^f;W77f;Wrhx ^v-7fD7^h 
X N-^f;l/ifn'JKx 7K 8t&H2)We>ftStf 

eKPv^Xfc^fc.fctf/Sfc 
co'0 2 0] *«wo#y (iisBsw-U7^>r) ©m 

¥&NWcftnBtt&fr'*ft L < l± 500-500 
OOOOT'&tK ^K^gcLO^ 1 000-1 00 

oooow. *«nw>#y a»«swi/7-f» 

^X'ikHz)l±, 2. 5ttT, JB«f*ttl. 5«T-e 
$ % 4 0 0 °C 3 0 #%&m L fcl$<D&S«i)£'>2£tf 5 
%&LT&* L < li 3 %WTT-S5. $fcJ5f 9XlE»Sfi 
•tfg) tt2 5 01CfiLL »*L<tt3 0 0lCW± , r* 

10 0 2 1] gfc, i&Bfcl6i;T*»l||0#y (flB3t£ 
[ 0' 6 2 2 ] Lfc^ o T. y U7 

w y) l s i (c«»t«jiiHnettfli2: lt@«>t 

[0 0 2 3] 

SSiMfe J: Xf \ffim*k&f Titter S*V *^t±<iftP, 

^-5^-i/ 3 ^^D7h^77^- (GPC) 

'llode 15 10 (Water stt©) ) ^fflt^T, 
^y x^Uy^mcTfift^^ft (Mw) £S!l£L 

[00 2 4] MJSOiffil^ 

-9"- 7 3 A" 1 5 0 0 A ( («) mmli 

co.0 2 5] ^m^osn^ 

4?y (mmttis74y) ioi kHztfeitsums 
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&*m\ ' a-Uf h • >W *- FttSliO L C R ^ 
^-42 8 4 Afcffi^Ti8l£U TfB^<t 0SI«^ 
(e) «r*46fc. 

£ =c • d/eo • s (fiu amm^m, dim® 

<5o ) o 

[0 0 2 6] jfcflJftiRx^* Wi> ( I R) SU£ 
^«»S^rfflfflK-f 5 H it K B r a VMfe u # y 

#K)fcgtt TF T-7 2 0J (iroSJttffi (SO SSD * 

coo2 7] tmM.nmz'W wv C h-nmr> © 

®mCDC l,£rcltTHF-d8\C®ML. 2 7 0M 
HzT'Sll^tfce SI^SBliiSE^FTNMR TEX- 
2 7 0J (B*m?r-^A OK) §3) fcJBl^fc. 
[0 0 2 8] #^X3fcglgS(T g)©fflj£ 

sM^ataasn-D s c - 5 o (a^sf^m cao m> k 
[0029] mm&m&m (t d) ©sera 

JKOMBS81ITGA-5 0 (^&£!ftffi (80 SO * 

^m*, 2 5 ot i «m mig&m i o 
x:/«-eftn^LT 4 o oictefOittfc^Mi* ioo%t 
U *o**3 0^»«yiLfci:*oSS«^* (%) 

[0 0 3 0] *UV-4iO^Jloa»©flIS 
RaMS*7 , 9XV«3t»«r»« ( I C P) (/^-^^x 
;l/V-tt©*7 > 7 1 W7 4 3 0 0 D V) £ffl^Til)£L, 

&R8»4)fira* (%) ^^taufco 

[00 3 1] ##0(1 exo-t^*iO«l 
exo-ti/^n[2. 2. 1] ^h-5-x>- 
2, 3-Vii)\,#ymkMto (e xo-t^)D © 

e n d o-Mi/^u [2. 2. 1 ] - 5 -x:/- 

2 . 3 -S?*;l/jJ?:/£fc*to ( e n d o -*S?y *&) 
100g(0. 6 1^1/) g^T, 2 0 0tf6l^ 

na«#bTS»attfl:«-&ft. sjtsm^ti 2o°c£t-}$jp 
u h;i/x>i oomi*jo*.fe8L Sia^-e^-r* 

mmz**). &a*»bu «gn?«a*u @w©{b 

#»*3 2. 8 3 gtffco ' H-NMR*5<fctfI R*»5 

s awtfirt&T?* a * n% l /to 

[0032] H>j5: 1 4 3-1 4 4X 
*fl.M***h/U: 1 8 6 0, 1 7 7 8 cm"' (C = 
O) 

12 18, 9 1 3cra"' (C-O) 

'H-NMR: (CDC1,, ppm) : 6. 34 (s, 

2H, CH = CH), 3. 45 (s, 2H, CH) , 



(8) , #fHl2 0 0 2-2848 1 2 

(s, 2H, CH), 1. 5.6 (d-d, 2 
aCO'O 3 3 ] ##09 2 AtMtOUl 

jritf^s^A on 2 g (o. oi zmm 

5ml£j&n&L&tf6i§fi¥U ?fc3]&x*/ 
,'-)V"l 5 0ml«riin^feo COgiSffi^iliiSm, ttffitc 
■2, 5~//l/;i?;W"7x:/2. 3 l g (o. 0 2 5* 

Hfl*»liU«EETl?(a»t, tTi/^n [2. 2. 

io a ] f\72*Jx.y-rt : 7Wi A ?uy k 3. o 7 g£f# 

[0 0 3 4] ZO\£i/9u [2. 2. 1] s\-f*Vx.y 
-A^WktW) K2. 6 2g (0. 009 7* 
;V) ; J^^hU^AO. 8 8g (0. 008 3*/!/) 

fc**/-/l/3 5ml£ira*., «T, SST-2i^K« 
tfLTEfSS-efco t>#SU MET 

ZtmLrctCZ. \L*/>7U [2. 2. 1] ^7*^x 
^^A^aUKZlftZ. 5 7g£$Stfe©$ 

20 *[CM0 3 5] COlf^n [2. 2. 1] ^7 

■k&MZHrc&, 1. 6f?M©-rF77;l/*a:i-,7&& 

,l6 0 3 6 ] 3 T*M 5 K A ©Sat 

Nt : {3. 5-fcTX (h'J7;W-a**7l/) 7i-;W 
fcT^O [2. 2. 1] ^yb-5-X>-2, 3—7 

30 exo-^a [2. 2. l]'V7>-5-xy- 
2*3-$>*;M?>IMfczkfo6. 85g (0. 0 4* 
ft>\ **Bm3 4ml (2 0w/v) tcig^tfuo C© 
jS^C3. 5-^7. (h'J7;V*n^^;V) Txy>i 
8 *S 9 g (0. 0 4€;W WU 1 2 0 

£?8i$iig®#LT5js<*-efco sjsffi^^m *e 

50mlfca<*fc^Hfe©^a^«fttiLfe. C 
.©^> B ^^xf-;l/T^ B e B f« C tfcj; 

ii't, iWOfk^** 11.62 g^fco 1 H-NM 
40 I R*»6BflWk*»-e**fcWSLfc. 

T[q'.0 3 7] Ht£: 1 2 8~1 2 9X 

3 1 1 6, 3 07 4, 2 9 6 2, 
28 9 2 cm"* (CH) 1 7 09 cm"' (C=0(^5 
H) ) 

1 H-NMR : (CDC 1,, ppm) : 7. 8 9 (s, 
1H, A r-H) , 7. 8 5 (s, 2 H, Ar-H) , 
6.) 38 (t, 2H, CH = CH) , 3. 44 (s, 2 
H, CH) , 2. 9 1 (s, 2H, CH) ,1.57 
(d-d, 2H, CH,) o 
50 .:[ 0;0 3 8] ##0U 4 i-*M 5 KB OfiBt 
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N- (4-M>7;l/*n;*?-;l/7x^;l/) tfs/^n 
[2. 2. 1] s\7h-5-3L>-2, 3— 7*;l/#* 
F©£tf 

exo-k^P [2. 2. 1 ] ^h- 5 -xy- 
2. 3-^^;V^ym.fmk^J9. 26g (0. 0 6* 
)\>) ^r*^4 6ml (2 0w/v) fcSfliLfe. CO 
^£4-hy7;l/*p*?-;l/7-yy 1 0g (0. 0 

6*/w ««tu iit, i zow&mmnLx 

KfoZltrco Rimitl&Q&s 7K6 0 0m 1 K&zm 

TWI8I1*- 5 c t {<:«}: 0 &£SE©frtt*SII£*#fco 

«*13. 1 2 gtifco ' H-NMR*3<i:tfI RfrSg 

[0039] 202~204t 
*M&lRX^* : 3 1 1 2, 308 1, 2 9 89, 
2 8 8 8 cm"' (CH) 1 7 08 cm"' (C = 0 
F) ) 

'H-NMR: (CDCh, ppm) : 7. 59 (ri- 
ck 4H, Ar-H), 6. 37 (t, 2H, CH = C 
H) , 3. 43 (s, 2H, CH) , 2. 89 (s, 2 
H, CH) ,1.56 (d-d, 2H, CHO „ 
[00 4 0] $&Zm5 >$?W5FCOHJfi 
N— [3-hU7;l/^P^f-;l/-4- {3, 5-e* 
(Fy7/l/*n*?-;W 7i/+">] k^P [2. 
2. 1] ^7h-5-X>-2. 3-5>*/M?*W3 
F©£f8 

e x o-tfi/^P [2. 2. 1] ^7h-5-xy- 
2, 3-^*/l/^^^7j<^l5. 7 5g (0. 0 4* 
)l) Wl2 9ml (2 0w/v) fc»PLfc. CO 
»«fc3-HJ7;l/*-n**-;l/-4- (3. 5-fcTx 
(HU7;l/*D^^/l/) 7xy+M 7-UV1 5g 
(0. 0 4t;W fcrSTU H^T, l 2 0'CT?8^(ffl 
«#LTEf&*-ttfc. zk6 0 0m 1 

W©fb^1ftl*13. 6 1 g{#fc e ' H — NMR$3<fctf I 

[00 4 1] tt&: 176~178t 
IfcMRJKX'^Ml/: 3 1 0 8, 30 7 4, 2 9 9 3, 
2 8 8 9 cm"' (CH) 1 7 0 5 cm"' (0=0(^5 
F) ) 

'H-NMR: (CDCIj, ppm) : 7. 07-7. 
7 3 (m, 6H, A r-H) , 6. 3 8 (t, 2 H, C 
H = CH) , 3. 4 4 (s, 2H, C H) , 2. 9 1 
(s, 2H, CH) , 1. 57 (d-d, 2 H, C 
HO 

^sseaii #i)-7-A<D£$ 
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(9) \ ^2002-284812 
'•'•'•< 16 
Vtiyft®. 4 0 0 m 1 fc, 3 vmbfttc+iSJ 5. 

FA 3 6. 4g (0. 0 9 7*;W £iDX., giST'3 6 

BtmiKJSS'&fc. «iosis««aBftLfia{**NMP, 

*< ^^/-;l/T-^tm i£JETfcT£jiLtfyv 
-l'A16. lg£*§fc 0 CO*UV— 1A1. 0g^ 
f h7tKD77> (THF) lOgfciSJKU #UV 
-1 Aig&£Lfc, ^f^i-^i'lg^ 
*,-.2 4l$fflfflH$Lfc. tfrtHLfcHfefct® (Pd) *ifi 

io £</ c u «ETtTsaiiL, #y*-A 

£ffc« ©aiio. 9g-e^^fc 0 n&yx&rm (m 

w)Ji3 9 0 0 OT-J&ofco #>J v-tfJ©P ditgti 
0. i«fi%UTT?feoft 0 

[0 0 4 2] HU^OtfUv-AO. 7g£2 ,7*7 

^2. 1 gfc»*Lfc. C©JS»*ffife«ftI|i (80 
§0jWkxf-i/>'fli(B«7-f;l/*- W7^X0. 2 
firrp, fcffll^TiliiLfco O^lc, C(D|8^6X 6 c 
mOA lSffi±fe«kt> % 7'j3>7XM-±tc[5li|gM^ 
b,Jo^T% *yh7lx-h (*B*x*y-y (80 
20 ilSKW-6 3 6) fcffl^T. 8 0°C^37>, t9l£S 
U ; **6fc*-r> GB¥y>K/t-y (80 sh*- 

h$4--?y) fcffl^T, 14 0°CT-0. 5B*IB, 2 50 

A lgfi±fcraj£Lfcc©#yv-®i±fc:77x*£ 
Lt A 1 *H3S5I»U ±8MM*J&SLTB§«* 

[0043] sfc, *r?xiE£»K (t g) atf, mm 

fiM'i> (Td) *aj£Lfe. Tga^ootsr^ai^ 
30 ft? , TdS2wt %J^TT-a5t> Ito 

[0 0 4 4] mmm2~5, tmmi 
einc-bfewwi^asBa 1 tmrnzftoit, 1 u: 

mtoi (BS^ : ^^;l/7xx;Vi/7V (DMPS), 
Jf.M, 3. 3-fh7^f;V^>n*f> (TMD 
SpH h'jxh^7> (T E S) ) o 
[0 0 4 5] 

Hfigffil 10^yv-lA2g*THF20 gic®mu 
.3*i3fe»H*TT»4 8«HIliff UT**fc#'JT- 1 A£ 
40 £jSt-&fco SfHiLfcllfeitS (Pd) £ffijgT?fl**)l& 

*»RU »ETteTia»U #«JT-Z«1. 9g^ 

[b'o4 6] mmmi 

dMM6<D#V^-Z 1 g^rTHF 1 0 gte»jHU D 

^fe^±S*^#r^o t©tfc»*WRU liETfcT^jS 
50 * !• 9g?#fco c©#yv-oHfli«4* 
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mmzm 1 mt . 
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1 fcWIWCffofe. 
[0 0 4 7] Jt$fc0B.2 

fflt^fct Ha '>7>fk^iOi* !MC N a B H, i: Lfc * 
Si 
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<0.1 
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<0.1 
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<2 


<0.1 


2.3 




i^-fS^A 


zkJRCtf*). MPS 


<2 


<0.1 


2.3 




ty<s K A 
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0.17 


2.3 
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* SMS KA 
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<0.1 
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